The new Light Cycler technology was adapted to the detection of hepatitis C virus (HCV) RNA in clinical samples. Sera from 81 patients were tested by Light Cycler PCR, AMPLICOR HCV Monitor assay, and in-house PCR. Our data demonstrate that Light Cycler is a fast and reliable method for the detection and quantitation of HCV RNA.
tide sequences as previously described [2] ) and 200 U of Moloney murine leukemia virus (MMLV) Superscript reverse transcriptase (Life Technologies, Gaithersburg, Md.). Amplification was performed in 18 l of Light Cycler DNA Master SYBR Green I mix containing 3.5 mM MgCl 2 by using 2 l of cDNA and primers 27 (5Ј-TCCACCATGAATCACTCCC-3Ј; nucleotides 27 to 43) and 150 (5Ј-CAGACCACTATGGCTC TCC-3Ј; nucleotides 150 to 132). PCR was performed in 45 cycles of 1 s at 95°C (denaturation), 3 s at 55°C (annealing), and 8 s at 72°C (extension), with fluorescence detection at 87°C after each cycle. After the final cycle, melting-point analysis of all samples and controls was performed within the range from 72 to 95°C. An external standard curve was generated by amplification of 10-fold dilutions of an HCV genotype 1b isolate (10 3 to 10 7 copies/ml) with each run. This approach has been proven for its reliability by (i) meeting the HCV standard (50,000 U) of the World Health Organization/National Institute for Biological Standards and Control (United Kingdom) International Scientific Working Group on the Standardization of Genome Amplification Techniques for Virological Safety Testing and (ii) repeatedly passing national trials of quality control cycles.
The AMPLICOR HCV Monitor assay (Roche Diagnostic Systems, Inc., Branchburg, N.J.) was performed as recommended by the manufacturer. The in-house HCV PCR and genotyping of HCV isolates were performed as previously described (4, 16) . Statistical analysis was performed by using Spearman rank regression analysis.
Samples from 81 patients chronically infected with HCV were positive in all three PCR assays.
To investigate whether certain HCV genotypes are detected preferentially, the most frequent genotypes in our group of patients (16) were included, and no differences were observed (data not shown).
Quantitative titers ranged from 9 ϫ 10 2 to 7 ϫ 10 6 copies/ml (median, 7 ϫ 10 5 copies/ml) as determined by Light Cycler PCR, from 4.2 ϫ 10 3 to 4.8 ϫ 10 6 copies/ml (median, 6 ϫ 10 5 copies/ml) by the AMPLICOR HCV Monitor assay, and from 10 3 to 10 6 copies/ml (median, 10 5 copies/ml) by in-house PCR. The conformity of the quantitative titers between the Light Cycler PCR and the other two assays is shown in Fig. 1 . All samples were tested in duplicate by Light Cycler, and high reproducibility was observed, with differences of no more than 0.2 log unit. The 30 samples from healthy blood donors were negative in all three assays.
The Light Cycler system has the advantage that it provides accurate knowledge of the increment of amplification products in every single cycle. Simultaneous analysis of all samples is performed in real time during the exponential phase and obviates the concern that different samples reach the plateau phase at different cycles (13) . Until now, the utility of the Light Cycler system in clinical settings has been demonstrated only for a few viral pathogens (1, 3, 11) . In the present study, we have evaluated the reliability of the Light Cycler for detection of HCV RNA by comparing the results with those of the widely used, commercially available AMPLICOR HCV Monitor assay and an in-house PCR assay (4) . Samples with a range of HCV titers were chosen, a procedure that has previously been shown to be useful for validation of HCV PCR methods (9) . There were slightly more differences between in-house PCR and the Light Cycler system than between Light Cycler and the AMPLICOR HCV Monitor assay. This may be partly due to the fact that quantitation of the in-house assay is performed only in full logarithmic steps (4) . In contrast, quantitation by both the Light Cycler system and the AMPLICOR HCV Monitor assay is performed in smaller steps and therefore gives more-precise results. The results obtained by Light Cycler and the AMPLICOR HCV Monitor assay showed excellent concordance in the vast majority of samples. Spearman rank regression analysis revealed a regression coefficient of 0.83 (P Ͻ 0.001). There was no tendency toward continuously higher results in one of the assays, so the differences were most probably due to interassay variations. It has been shown earlier that even with the application of different standardization approaches, interassay variations of PCR methods cannot be excluded (5) .
Using Light Cycler, detection of amplification products can be performed by using either SYBR Green or hybridization probes. The hybridization probes consist of two oligonucleotides which are labeled with two different fluorophores. After hybridization the two probes come in close proximity, resulting in fluorescence resonance energy transfer (FRET) between the two fluorophores. The emitted fluorescence is measured. In contrast, SYBR Green intercalates between double-stranded DNA molecules. This entails the risk that primer dimers are measured as well as amplified products. Therefore, when SYBR Green is used, a melting-point analysis has to be performed to distinguish amplification products from primer dimers. We designed the primers used in this study in such a way that the melting point of dimers is about 10°C lower than the melting point of specific amplimers, which made the two easy to distinguish (Fig. 2) . Both detection formats (SYBR Green and FRET) were tested before the present study was initiated, and they performed equally well, with no significant differences. However, the hybridization probes are much more expensive than SYBR Green, so we used SYBR Green to perform the present study.
Our assay revealed a wide dynamic range that extended over a 5-log range of HCV input. One striking advantage of this assay is the speed by which amplification and detection of amplicons are performed. The Light Cycler needs only 15 s for each cycle, including detection. A whole PCR with 45 cycles, including reverse transcription and melting curve analysis, lasts only about 1.5 h. In contrast, PCR by the AMPLICOR HCV Monitor assay or in-house PCR altogether takes about 5 h or 2 days, respectively.
